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(54) GALLIUM NITRIDE -BASED COMPOUND SEMICONDUCTOR WAFER 

PROBLEM < TO BE SOLVED: To provide a gallium nitride-based compound 
semiconductor wafer that can precisely be cut with ar .extremely high y.eld 
and also is increased in the number of chips that can be taken out from the 
single wafer to improve productivity. 

SOLUTION- The gallium nitride-based compound semiconductor wafer has a 
first groove on the semiconductor side of the semiconductor wafer prov.ded 
with a gallium nitride-based compound semiconductor laminated on a 
substrate and a second groove in the position opposite to the first groove 
on the substrate side, and is characterized in that the first groove is 5 to 25 
U m wide and the second groove has a depth deeper than 6 U m and a 
thickness smaller than three-quarters of the substrate thickness. 
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* NOTICES * 

2**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 




carried out on the substrate, and has the secona s 

[Claim 2] , miconductor wa fer according to claim 1 characterized by the thickness of a 

The gallium nitride system compound semiconductor water 
substrate being 60-1 50 micrometers. 

Claim 3] . semiconductor wafer according to claim 1 or 2 characterized by the w.dth of face 

The gallium nitride system compound semiconductor water 
the first groove being 20 micrometers or less. 

Salm If semic onductor wafer according to claim 3 characterized by the width of face of the 

The gallium nitride system compound semiconductor wate 
first eroove being 8-15 micrometers. 

Sm 5] , ic , uctor wafer give n in any 1 term of claims 1-4 characterized by the depth of 

A gallium nitride system compound semiconductor water give 

[Claim 11] . , emiconductor wafer according to claim 1 0 characterized by a cage hula being 

The gallium nitride system compound sem.conductor wate 

same flat surface. manufacture approach 

formfng the first groove by the etching method. 
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face. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the gallium nitride system compound semiconductor wafer which can be used suitable for 
manufacture of luminescence devices, such as a blue light emitting diode and a blue laser diode. 
[Background of the Invention] 
[0002] 

In recent years, the semiconductor device using a gallium nitride system compound semiconductor is being developed. For 
example, the semiconductor laser to which the light emitting diode with which a blue system can emit light, and purple-blue 
light can emit light is mentioned. A device arranges a semiconductor chip on a stem etc. and is considered as the 
configuration which can be energized. 
[0003] 

It is difficult for the semiconductor device using a gallium nitride system compound semiconductor to make a single crystal 
form unlike semiconductor devices, such as GaAs, GaP, and InGaAIAs. in order to obtain the single crystal film of a 
crystalline good gallium nitride system compound semiconductor — MOCVD — law and HVPE — making it form through a 
buffer layer using law on substrates, such as sapphire, is performed. 
[0004] 

Usually, the semi-conductor wafer with which the laminating of the semiconductor materials, such as GaAs, GaP, and 
InGaAIAs, was carried out is cut down in the shape of a chip, and is used as a semi-conductor light emitting device etc. A 
dicer and a scriber are used as an approach of starting in the shape of a chip from a semi-conductor wafer. After a dicer 
carries out full cutting of the wafer in rotation of the disk which uses the edge of a blade as a diamond or cuts the slot of 
width larger than edge-of-a-blade width deeply (half cutting), it is equipment cut according to external force, the needle 
which uses a tip as a diamond as well as a scriber on the other hand — a line (scribe line) very thin to a wafer — for 
example, after lengthening in a grid pattern, it is equipment cut according to external force. The crystal of zinc structure 
which carries neither GaP nor GaAs has cleavage in the "110" directions. Therefore, semi-conductor wafers, such as 
GaAs, GaAIAs, and GaP, can be divided into a request configuration comparatively easily using this property. 
[0005] 

however, the hetero-epi structure by which the laminating of the gallium nitride system compound semiconductor is carried 
out on silicon on sapphire etc. — it is — a gallium nitride system compound semiconductor and silicon on sapphire — 
lattice constant irregular ** — it is large. Silicon on sapphire does not have cleavage on the property of hexagonal system. 
Furthermore, it is the matter with Mohs hardness very as hard [ sapphire and a gallium nitride system compound 
semiconductor ] as about 9. Therefore, it was difficult to cut with a scriber. Moreover, when full cutting was carried out by 
the dicer, it was not able to cut finely that it is easy to generate a crack and a chipping in the cutting plane. It was, also 
when the semi-conductor layer formed depending on the case separated from sapphire. 
[0006] 

In order to improve these, in case the patent No. 2780618 official report cuts the wafer which carried out the laminating of 
the gallium nitride system compound semiconductor on silicon on sapphire, it forms the first groove in a gallium nitride 
system compound semiconductor layer side, forms the second groove in the location which agrees with the first groove in a 
silicon-on-sapphire side, and is indicating making width of face of the first groove larger than the width of face of the 
second groove. And the width of face of the first groove is adjusted by about 80 micrometers in this official report. 
[0007] 

However, in order to obtain many chips from one wafer, it is necessary to narrow width of face of the first groove. The 
width of face of the first groove is inferior in productivity in about 80 micrometers. Then, if width of face of the first groove 
is made thin, since it will become smaller than the width of face of the second groove and a cutting plane will not break 
linearly, it is difficult to hurt one's gallium nitride system compound semiconductor layer, and to obtain a chip with the 
sufficient yield. 
[0008] 

Moreover, in case the patent No. 3230572 official report cuts the wafer with which the laminating of the gallium nitride 
system compound semiconductor was carried out on the substrate, it is indicating forming the first groove by laser 
radiation. However, if laser is irradiated at a gallium nitride system compound semiconductor layer, it is difficult to see the 
phenomenon which heat damage generates in a gallium nitride system compound semiconductor layer, and to obtain a chip 
with the sufficient yield. 
[0009] 

[Patent reference 1] The patent No. 2780618 official report 
[Patent reference 2] The patent No. 3230572 official report 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0010] 
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In case the purpose of this invention manufactures a gallium nitride system compound semiconductor chip, it is offering the 

gallium nitride system compound semiconductor wafer which can make the number of chips which is correctly cut by the 

very high yield, and which can carry out things and can be taken out from one wafer able to increase, and can make 

productivity improve. 

[Means for Solving the Problem] 

[0011] 

This invention offers the following invention. 

(1) The gallium nitride system compound semiconductor wafer characterized by for the width of face of the first groove 
being 5-25 micrometers, and the depth of the second groove being 3/4 or less [ of 6 micrometers or more and substrate 
thickness ] in the gallium nitride system compound semiconductor wafer which has the first groove in the semi-conductor 
side of the semi-conductor wafer with which the laminating of the gallium nitride system compound semiconductor was 
carried out on the substrate, and has the second groove in the location which counters a substrate side in this first groove. 

[001 2] 

(2) A gallium nitride system compound semiconductor wafer given in the 1st above-mentioned term characterized by the 
thickness of a substrate being 60-150 micrometers. 

[0013] 

(3) A gallium nitride system compound semiconductor wafer given in the above 1 or the 2nd term characterized by the 
width of face of the first groove being 20 micrometers or less. 

[0014] 

(4) A gallium nitride system compound semiconductor wafer given in the 3rd above-mentioned term characterized by the 
width of face of the first groove being 8-1 5 micrometers. 

[001 5] 

(5) A gallium nitride system compound semiconductor wafer given in any 1 term of the one to 4 above-mentioned term 
characterized by the depth of the second groove being 10 micrometers or more. 

[0016] 

(6) A gallium nitride system compound semiconductor wafer given in the 5th above-mentioned term characterized by the 
depth of the second groove being 1/2 or less [ of 20 micrometers or more and substrate thickness ]. 

[0017] 

(7) A gallium nitride system compound semiconductor wafer given in any 1 term of the above 1-6 characterized by the 
cross-section configuration of the second groove being a V character mold. 

[0018] 

(8) A gallium nitride system compound semiconductor wafer given in any 1 term of the one to 7 above-mentioned term 
characterized by being chosen out of the group which a substrate becomes from sapphire, SiC, and a nitride semi- 
conductor single crystal. 

[0019] 

(9) A gallium nitride system compound semiconductor wafer given in the 8th above-mentioned term characterized by a 
substrate being sapphire. 

[0020] 

(10) A gallium nitride system compound semiconductor wafer given in the 9th above-mentioned term characterized by for 
the principal plane of silicon on sapphire being a C side, and having the shape of a grid which the first and the second 
groove become from the direction which intersects perpendicularly with a direction parallel to the cage hula of a substrate, 
and a cage hula. 

[0021] 

(11) A gallium nitride system compound semiconductor wafer given in the 10th above-mentioned term characterized by a 
cage hula being a direction (1 1-20). 

[0022] 

(12) The gallium nitride system compound semiconductor light emitting device which is a light emitting device which 
contains in any 1 term of claims 1-11 the semiconductor chip manufactured from the gallium nitride system compound 
semiconductor wafer of a publication, and is characterized by the first base and negative-electrode forming face of a 
groove being on the same flat surface. 

[0023] 

(13) The manufacture approach of the gallium nitride system compound semiconductor wafer which is the manufacture 
approach of a gallium nitride system compound semiconductor wafer given in any 1 term of claims 1-11, and is 
characterized by forming the first groove by the etching method. 

[0024] 

(14) The manufacture approach of a gallium nitride system compound semiconductor wafer given in the 13th above- 
mentioned term characterized by forming the second groove by the laser method. 

[0025] 

(15) The manufacture approach of a gallium nitride system compound semiconductor wafer given in the 14th above- 
mentioned term characterized by doubling with the location which separated 5-40 micrometers of foci of laser from the 
substrate front face. 

[Effect of the Invention] 
[0026] 

Although the gallium nitride system compound semiconductor wafer which has a specific groove according to this invention 
is a wafer which carried out the laminating of the gallium nitride system compound semiconductor which does = not have 
cleavage in a substrate without cleavage, it can be correctly cut by the very high yield, can make the number of chips which 
can be taken out from one wafer able to increase, and can make productivity improve. 
[0027] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



06/03/06 



/ JP,2005-252245,A [DETAILED DESCRIPTION] . 3/6 Z> 

Furthermore, in case the second groove is formed by laser, by adjusting the focal location of laser to a specific location, 
heat damage cannot be done to a gallium nitride system semi-conductor layer, but a chip predetermined in a good property 
ran be taken out. 

[Best Mode of Carrying Out the Invention] 
[0028] 

Drawing 1 is the mimetic diagram having shown the cross section of an example of the gallium nitride system compound 
semiconductor wafer of this invention. As for a substrate and 2, in this drawing, 1 is [ the gallium nitride system compound 
semiconductor of n mold and 3 ] the gallium nitride system compound semiconductors of p mold. 1 1 is the first groove and 
12 is the second groove. 
[0029] 

Well-known substrate ingredients, such as boride single crystals, such as nitride semi-conductor single crystals, such as 
oxide single crystals, such as a sapphire single crystal (the 203; Ath pages of aluminum, C sides, the Mth page, Rth page), a 
spinel single crystal (MgAI 204), a ZnO single crystal, UAI02 single crystal, LiGa02 single crystal, and a MgO single crystal. 
Si single crystal, a GaAs single crystal, an AIN single crystal, and a GaN single crystal, and ZrB2, can be used for the 
substrate of the gallium nitride system compound semiconductor wafer of this invention that there is no limit in any way. A 
sapphire single crystal, Si single crystal, and a nitride semi-conductor single crystal are desirable especially. In addition, 
especially field bearing of a substrate is not limited. Moreover, a substrate may be used just and you may be the substrate 
which gave the off angle. 
[0030] 

From a single crystal ingot, a substrate is cut down by the thickness of 250-1000 micrometers, and is usually used. After 
carrying out the laminating of the gallium nitride system compound semiconductor to the substrate of such thickness, 
before forming the second groove, it is desirable to grind a substrate side and to make it thin. The substrate thickness after 
polish has desirable 150 micrometers or less, and its 100 micrometers or less are still more desirable. It is because it 
becomes much more certain that can shorten cutting distance and cutting is settled within the first groove by it by 
stopping substrate thickness. If too thin, since it may have bad influences, such as heat deterioration, on a gallium nitride 
system compound semiconductor at the time of formation of the second groove etc., adjusting to 60 micrometers or more 
is desirable. 
[0031] 

As a gallium nitride system compound semiconductor, the semi-conductor of the various presentations expressed with 
general formula AlxInyGa1-x-yN (0<=x<1, 0<=y<1, 0 <=x+y<1) is common knowledge. Also in the semi-conductor wafer of 
this invention, the laminating of the semi-conductor of the various presentations expressed with general formula AlxInyGal- 
x-yN (0<=x<1, 0<=y<1, 0 <=x+y<1) is carried out with the structure according to the semiconductor device made into the 
purpose. 
[0032] 

For example, in the case of a light emitting device, the laminating of the gallium nitride system compound semiconductor of 
n mold and the gallium nitride system compound semiconductor of p mold is carried out in this sequence on a substrate, a 
negative electrode is prepared in a n-type-semiconductor layer, and a positive electrode is prepared in a p type 
semiconductor, respectively. 
[0033] 

Especially the growth approach of these gallium nitride system semi-conductors is not limited, but all the approaches by 
which growing up gallium nitride system semi-conductors, such as MOCVD (organic metal chemical-vapor-deposition 
method), HVPE (hydride vapor growth), and MBE (molecular beam epitaxy method), is known can be applied. As the 
desirable growth approach, it is the MOCVD method from a viewpoint of a thickness controllability and mass-production 
nature. By the MOCVD method, ammonia (NH3), a hydrazine (N2H4), etc. are used as a source of N which are 
trimethylindium (TMI) or triethylindium (TEI), and V group raw material as trimethylaluminum (TMA) or triethylaluminum 
(TEA), and a source of In as trimethylgallium (TMG) or triethylgallium (TEG), and a source of aluminum as a source of Ga 
which are hydrogen (H2) or nitrogen (N2), and an III group raw material as carrier gas. Moreover, as a dopant, a mono silane 
(SiH4) or a disilane (Si2H6) is used as an Si raw material, germane (GeH4) is used for n mold as a germanium raw material, 
and for example, bis(cyclopentadienyl) magnesium (Cp2Mg) or bis-ethylcyclopentadienyl magnesium (EtCp) (2Mg) is used for 
p mold as a Mg raw material. 
[0034] 

In this invention, the first groove is formed in the gallium nitride system semi-conductor side of a semi-conductor wafer, as 
shown in drawing 1 . The width of face has desirable 25 micrometers or less. If larger than this, a semiconductor chip 
producible in one wafer will decrease, and productivity will fall. It is 20 micrometers or less still more preferably, and is 15 
micrometers or less especially preferably. Conversely, if width of face is too small, the cutting section cannot be easily 
settled in a groove and will cause defect chip generation. A certain thing of width of face is desirable 5 micrometers or 
more. A certain thing is still more desirable 8 micrometers or more. 
[0035] 

The depth is not independently restricted but is good in any depth. Although it changes with thickness of a semi-conductor 
layer, generally it is about 1-10 micrometers. In the case of a light emitting device, a substrate side is a n-type- 
semiconductor layer, the front face of a semi-conductor layer is a p type semiconductor layer, but as for the base of a 
groove, it is desirable that it is a n-type-semiconductor layer. In case the base and negative-electrode forming face of a 
groove can be made into the same flat surface and a negative-electrode forming face is exposed by etching by doing so, 
the first groove can be formed in coincidence and a production process can be simplified. 
- - [0036] - _ ._ 

Its rectangle settles [ the cutting section / tend ] in a groove and is desirable although what kind of configurations, such as 
the shape of a rectangle, the shape of U character, and V character, are sufficient as the cross-section configuration of 
the first groove. 
[0037] 
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The second groove is forme'd in the location which countered the first groove by the side of the substrate of a semi- 
conductor wafer as shown in drawing 1 . As for the depth, it is desirable that it is 6 micrometers or more. If shallower than 
this, the cutting section cannot be easily settled in a groove and will cause defect chip generation. 10 micrometers or more, 
a certain thing is still more desirable, and especially if there are 20 micrometers or more, it is desirable. 
[0038] 

Conversely, if the depth is too deep and spacing of the base and semi-conductor layer becomes small, a semi-conductor 
layer will become easy to receive heat damage at the time of processing of a groove. Therefore, as for the depth, it is 
desirable that it is 3/4 or less [ of substrate thickness ], and it is still more desirable in it being 1/2 or less. 
[0039] 

Although what kind of configurations, such as the shape of a rectangle, the shape of U character, and V character, are 
sufficient as the cross-section configuration of the second groove, it is good to make it the shape of V character 
preferably. Because, since a crack occurs from near a V character-like tip in case it divides in the shape of a chip, it can 
be made to cut almost linearly toward the first groove. 
[0040] 

Although the width of face of the second groove may not independently be restricted but what kind of width of face is 
sufficient, a certain amount of width of face is required on processing to make a groove deep, 1 micrometers or more are 
desirable, 5 micrometers or more are still more desirable, and especially 10 micrometers or more are desirable. Although 
there is also no upper limit of width of face independently, when a cross-section configuration is V character-like, in order 
to make the above-mentioned effectiveness in the shape of V character demonstrate, less than [ same extent as the depth 
or it ] is desirable. 
[0041] 

Although what kind of direction is sufficient as the direction of the first and the second groove, its direction which 
intersects perpendicularly with a direction parallel to the cage hula of a substrate and a cage hula is desirable. If the 
direction of a groove is doubled in such a direction, it will be easy to run a cutting plane line at right angles to a substrate 
side, and the cutting section will tend to be settled in a groove. In the case of silicon on sapphire, especially the case where 
the direction of a cage hula is (1 1-20) is desirable. 
[0042] 

The well-known technique, such as the etching method, the dicing method, the laser method, and the scribe method, can be 
used for these grooves that there is no limit in any way. However, in order to form the first groove, it is desirable to use the 
etching approaches, such as wet etching and dry etching. It is because etching cannot damage the front face and side face 
of a gallium nitride system compound semiconductor most easily. 
[0043] 

If it is dry etching, technique, such as reactive ion etching, ion milling, focusing beam etching, and ECR etching, can be used, 
for example, and if it is wet etching, the mixed acid of a sulfuric acid and a phosphoric acid can be used, for example. 
However, before etching, it cannot be overemphasized that a predetermined mask is formed in a gallium nitride system 
compound semiconductor front face so that it may become a desired chip configuration. 

In addition, when the first groove is formed by the laser method, dirt adheres to the side face of the semi-conductor layer 
by which the laminating was carried out by dispersing, and an electrical property deteriorates. What is necessary is to form 
protective coats, such as a resist excellent in thermal resistance, and just to remove a protective coat by washing with the 
dirt on a protective coat after groove formation, in order to prevent this. 
[0044] 

Although especially the technique of forming the second groove is not asked since the second groove is formed in a 
substrate side and the edge of a blade, such as a dicer and a scribe, does not touch a direct gallium nitride system 
compound semiconductor layer, the laser method is especially used preferably also in it. It is because laser beam machining 
is formed, and can carry out the thing of the second groove in desired Mr. Fukashi and a groove can be quickly formed 
compared with the etching method. Furthermore, compared with the scribe method or the dicing method, there is little 
variation in the process tolerance by degradation [ exhausting / and ] of a blade or a diamond stylus. Moreover, the cost 
generated in exchange of those edge of a blade etc. can be reduced. 

Moreover, if the side face of the groove formed by the laser method is observed with a differential interference system 
optical microscope, irregularity will be in a side face and the ejection effectiveness of light will become good. Furthermore, 
on the intersection of a grid-like groove, i.e., the corner of a chip, the depth becomes deep, and division of a chip becomes 
certain. 
[0045] 

As a laser beam machine which can be used for this invention, as long as it can form a disengageable groove in each chip 
for a semi-conductor wafer, what kind of type may be used. Specifically, a C02 laser, an YAG laser, an excimer laser, a 
pulse laser, etc. can be used. A pulse laser is desirable especially. 
[0046] 

The laser irradiated by the laser beam machine can make the optical system of a lens etc. adjust a focal location in a 

desired location. 

[0047] 

If laser radiation of the focus is connected and carried out to a substrate front face or the interior in case the second 
groove is formed by laser, heat damage may arise in a gallium nitride system compound semiconductor, and it will become 
the cause of a yield fall. Therefore, it is desirable to separate a laser focus from a substrate front face, and to make it 
connect to the outside of a substrate. It is still more desirable when 5 micrometers or more are separated from a substrate 
front face. Since processing effectiveness will fall if it separates from a substrate front face too much, less than 40 
micrometers is desirable from a substrate front face. - - 

In addition, when a groove is formed by the laser method, dirt may disperse on a substrate front face and the optical 
drawing effectiveness from a front face may worsen. What is necessary is to form protective coats, such as a resist 
excellent in thermal resistance, as mentioned above, and just to remove a protective coat by washing with the dirt on a 
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protective coat after groove formation, in order to prevent this. 
[Example] 
^[0048] 

Although an example explains this invention further below at a detail, this invention is not limited only to these examples. 

[0049] 

(Example 1) 

the silicon-on-sapphire top of 420 micrometers in thickness, and magnitude [ of 2 inches ] phi — MOCVD — the gallium 
nitride system compound semiconductor wafer with an n mold GaN layer with a thickness of 2 micrometers and a p mold 
GaN layer with a thickness of 0.1 micrometers for light emitting devices was produced using law. Silicon on sapphire made 
C side the principal plane, and the cage hula was a direction (11-20). 
[0050] 

The first and the second groove were formed in this semi-conductor wafer at the shape of a grid which consists of a 
direction which intersects perpendicularly with a direction parallel to a cage hula, and a cage hula according to the following 
procedures. 
[0051] 

Post-etching over which the mask which consists of Si02 on a p mold GaN layer was covered was performed using the 
well-known photolithography technique, and the first groove was formed in the configuration shown in drawing 2 . 10 
micrometers and the depth were set to 1 micrometer, and the width of face of the first groove set the pitch to 350 
micrometers. 
[0052] 

As shown in drawing 2 , it etches in the shape of an abbreviation semicircle in the same depth as the first groove, an n mold 
GaN layer is exposed, and it is considering as the negative-electrode forming face (20) in the location which attends one 
side of the shape of a grid of the first groove. 
[0053] 

the silicon-on-sapphire side of the wafer after forming the first groove as mentioned above — a grinder — grinding — a 
substrate — the thickness of 80 micrometers — wrapping — and polishing was carried out. A substrate front face is made 
into mirror plane homogeneity by polishing, and it enabled it to check the first groove from silicon on sapphire easily. 
[0054] 

Next, after sticking UV tape on a gallium nitride system compound semiconductor side, the semi-conductor wafer was fixed 
by the vacuum chuck on the stage of a pulse laser processing machine. It can move in the X-axis (right and left) and the 
direction of a Y-axis (before or after), and the stage has pivotable structure. After immobilization, laser adjusted laser 
optical system so that a focus might be connected on the surface of silicon on sapphire, and the cross-section 
configuration formed the second groove of a V character mold in the location which counters at the first groove at X shaft 
orientations of silicon on sapphire by 350-micrometer pitch, depth of 25 micrometers, and width of face of 1 1 micrometers. 
[0055] 

Next, 90 degrees of stages were rotated and the second groove was formed like Y shaft orientations. 

Much chips of 350-micrometer angle were obtained from the wafer of 2 inch phi by releasing a vacuum chuck after the 

second groove formation, stripping off a wafer from a stage, and separating a push rate from a gallium nitride system 

compound semiconductor layer side. The yield was 80% when the thing without a poor appearance was taken out. 

[0056] 

(Example 1 of a comparison) 

This example of a comparison is the same as an example 1 except having adjusted the optical system of laser in the 
process which forms the second groove, having set the depth of the second groove to 5 micrometers, and having set width 
of face to 5 micrometers. 
[0057] 

When the obtained semi-conductor wafer was pushed and broken from the gallium nitride system compound semiconductor 
layer side, many of cutting plane lines did not become perpendicular to the silicon-on-sapphire front face, but its gallium 
nitride system compound semiconductor layer was hurt, and the yield was 30%. 
[0058] 
(Example 2) 

This example is the same as an example 1 in the process which forms the second groove except having made the focus 
connect to the location which adjusted laser optical system and left 10 micrometers of foci of laser on the front face of 
silicon on sapphire. 
[0059] 

Since there is no heat damage by laser in a gallium nitride system compound semiconductor layer when the obtained semi- 
conductor wafer is pushed and broken from a gallium nitride system compound semiconductor layer side, the yield has 
improved to 90%. 
[Availability on industry] 
[0060] 

Since the gallium nitride system compound semiconductor wafer of this invention can make the number of chips which can 
be taken out from one wafer able to increase and productivity can be made to improve, the utility value on industry is very 
large. 

[Brief Description of the Drawings] 
[0061] 

[Drawing 1] It is the mimetic diagram having shown the cross section of an example of the gallium nitride system compound 
semiconductor wafer of this invention. 

[Drawing 2] It is the mimetic diagram having shown the flat surface of the semi-conductor wafer produced in the example 1. 
[Description of Notations] 
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[006£] 

I Substrate 

*2 Gallium Nitride System Compound Semiconductor of N Mold 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0061] 

[Drawing 1] It is the mimetic diagram having shown the cross section of an example of the gallium nitride system compound 
semiconductor wafer of this invention. 

[Drawing 2] It is the mimetic diagram having shown the flat surface of the semiconductor wafer produced in the example 1. 
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